Abstract -Direct interaction of diaminomaleonitrile with model in situ generated nitrile imine 1,3-dipoles resulted in a direct synthesis of the corresponding 5,5'-bi(1,2,4-triazoles). A plausible mechanism is advanced for this new preparative route.
fluconazole (antifungal), 8 alprazolam (tranquilizer), 9 and trapidil (hypotensive) 10 ( Figure 1 ). Hence, the synthesis and pharmacological activities of 1,2,4-triazoles continue to receive attention, and the subject has been reviewed. In addition, there has been considerable interest in transition metal complexes of triazole-based ligands as these complexes display important magnetic, photophysical and electrochemical properties. 14 In particular, 3-(pyridin-2-yl)-1,2,4-triazoles have been frequently employed for complexation with metal ions exemplified by Ru(II) 15 and Cu(II) 16 ions. In these complexes, the triazole ring is coordinated to the metal ion via the N2' or the N4' atom ( Figure 2 ). We envisaged it is worthwhile to tackle a new synthetic approach to the isomeric 5,5'-bi(1,2,4-triazoles) 2 and 3 ( Figure 3 ) for comparative study. The latter bi-heteroring system is hitherto undescribed, whilst the synthesis of its 4,4',5,5'-tetrahydro form 4 ( Figure 3 ) has been reported 19 utilizing 1,4-diaryl-1,4-diaza-1,3-butadiene and hydrazonyl chlorides (precursors of nitrile imine 1,3-dipolar species). In the present work, we wish to bridge this gap and attain a successful one-pot synthesis of a selected set of 5,5'-bi(1,2,4-triazoles) 2a,b and 3a,b utilizing diaminomaleonitrile (9) and approporiate hydrazonyl chlorides 7, 8 as outlined in Scheme 1. Noteworthy is that diaminomaleonitrile (9) has been utilized in the synthesis of various aza-heteroaromatics such as imidazoles, pyrazines, pyrimidines and purines, and the subject has been reviewed. 20 In the present study, a new route towards synthesis of model 5,5'-bi(1,2,4-triazoles) 2a,b and 3a,b is outlined in Scheme 1. Thus, direct interaction between diaminomaleonitrile (9) and the appropriate nitrile imine (1,3-dipolar species generated in situ from the respective hydazonoyl chloride precursors 7, 8 by the action of triethyamine) afforded the corresponding targeted products 2, 3. The latter new compounds were characterized by, IR, MS and NMR spectral data. These data, detailed in the experimental section, are consistent with the suggested structures. Thus, the mass spectra display the correct molecular ion peaks for which the measured high-resolution mass spectral (HRMS) data are in good agreement with the calculated values. DEPT and 2D (COSY, HMQC, HMBC) experiments showed correlations that helped in the 1 H and 13 C signal assignments to the different carbons and their attached and/or neighboring hydrogens. 
Preparation of hydrazonoyl chlorides 7 and 8. N-(4-Chlorophenyl)-2-pyridinecarbohydrazonoyl
chloride (7a) has recently been prepared and characterized. 22 The rest compounds 7b, 8a, 8b are prepared herein by the following procedure which is essentially similar to that reported for 7a, 22 Hz, 1H, H-6''). 
